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[From, the Report of the British Association, 1887, p. 424.]
In a report to the British Association in 1837, on strength and other properties of cast iron, Mr Eaton Hodgkinson (Brit. Assoc. Report for 1837, Part I. pages 362 and 363) made announcements, from his experimental researches, to the following effect:—That in various experiments on transverse loading of bars he had found visible permanent sets produced by such small loadings as 1/30, 1/52, and 1/80 of the breaking weight; showing, he said, 'that there is no weight, however small, that will not injure the elasticity'; and as a conclusion that ' the maccim of loading bodies within the elastic limit has no foundation in nature.'
Again, in the Brit. Assoc. Report for 1843, Part II. page 24, Mr Hodgkinson, after detailing further experiments on the same subjects, says:—"It appears from the experiments that the sets produced in bodies are as the squares of the weights applied, and that there is no weight, however small, that will not produce a set and permanent change in a body, and that bodies when bent have the arrangement of their particles altered to the centre; and when bodies, as the axles of railway carriages, are alternately bent, first one way and then the opposite, at every revolution, we may expect that a total change in the arrangement of their particles will ensue."
Such assertions as those in MrHodgkinson's two communications here referred to, if accepted in full, must necessarily induce very uncomfortable feelings as to endurance of engineering structures. Mr (now Professor) James Thomson, however, in a paper published in the Cambridge and Dublin Mathematical Journal, vol. III. p. 252, Nov. 1848*, without abandoning the idea of there being some real foundation in nature for prevalent opinions as to limits of elasticity, showed how the elastic range of change of form might, in many of the ordinary cases of materials newly prepared by manufacturing processes, be found to be very narrow on account of the existence of mutual strains or stresses among the particles composing them—that thus permanent sets might be met with on the application of very small loadings—that in this way, through the ductile yielding of the more severely stressed parts, the range of elastic action, or range of action within elastic limits, would be greatly widened, and that after the application of a heavy load,
* [See supra, p. 334.]